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The control apparatus uses program logic array circuits. A firmware 
structure containing a mainline programmable logic array circuit may be 
used to provide for efficient use of computer micro-codes. As the states of 
the mainline logic array are sequenced, the data bits representing the 
encode number field in its OR array are compared with the data bits 
representing the encode number field of the AND array of the subroutine 
programmable logic array circuit. 

If a match is made, the mainline programmable logic array circuit 
suspends its operation and sequencing of the subroutine logical array 
circuit begins in order to perform the function required. Upon completion 
of the function, control is automatically transferred from the subroutine 
logical array circuit back to the mainline programmable logic array circuit 



at the point where it was suspended. By nesting programmable logic array 
circuits many functions can take place. 
ADVANTAGE - Computer microcode is efficiently used. 
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circuit and at least one subroutine programmable logic array circuit may be 
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array are compared with the data bits representing the encode number field 
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begins, in order to perform the function required. Upon completion of the 
function, control is automatically transferred from the subroutine 
programmable logic array circuit back to the mainline programmable logic 
array circuit, at the point where it was suspended. By nesting a number of 
subroutine programmable logic array circuits, a number of functions, many 
of which may be performed simultaneously, can take place. 
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array circuits is described. A firmware structure containing a mainline 
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programmable logic array circuit may be used to provide for efficient 
use of computer microcodes. As the states of the mainline programmable 
logic array circuit are sequenced, the data bits representing the 
encode number field in its OR array are compared with the data bits 
representing the encode number field of the AND array of the subroutine 
programmable logic array circuit. If a match is made, the mainline 
programmable logic array circuit suspends its operation and sequencing 
of the subroutine programmable logic array circuit begins, in order to 
perform the function required. Upon completion of the function,control 
is automatically transferred from the subroutine programmable logic 
array circuit back to the mainline programmable logic array circuit, at 
the point where it was suspended. By nesting a plurality of subroutine 
programmable logic array circuits, a plurality of functions, many of 
which may be performed simultaneously, can take place. 

Claim: The control apparatus uses program logic array circuits. A firmware 
structure containing a mainline programmable logic array circuit may be 



used to provide for efficient use of computer micro-codes. As the 
states of the mainline logic array are sequenced, the data bits 
representing the encode number field in its OR array are compared with 
the data bits representing the encode number field of the AND array of 
the subroutine programmable logic array circuit. 
If a match is made, the mainline programmable logic array circuit 
suspends its operation and sequencing of the subroutine logical array 
circuit begins in order to perform the function required. Upon 
completion of the function, control is automatically transferred from 
the subroutine logical array circuit back to the mainline programmable 
logic array circuit at the point where it was suspended. By nesting 
programmable logic array circuits many functions can take place. 
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Claim: 1 . Eine mikroprogrammierte Steuervorrichtung flier einen Rechner, 
wobei die Mikrowoerter benutzt werden, um die Rechnerbefehle 
auszufuehren und die Vorrichtung enthaelt: einen ersten PLA (34) mit 
einer Eingabepartitionierung, die eine Vielzahl von Status enthaelt, um 
einen Operationsschluessel von einem Rechnerbefehl zu empfangen, 
Sequentialisierungsmittel (38), um die Status der 
Eingabepartitionierung zu inkrementieren und eine 

Ausgabepartitionierung zur Generierung von Ausgabesaetzen mit Datenbits 
(42, 48, CP), welche der Anzahl von Status entspricht, die in der 
Eingabepartitionierung vorhanden ist; mindestens einen zweiten PLA 
(36) mit einer Eingabepartitionierung, die eine Vielzahl von Status 
enthaelt, um einen Satz Datenbits aus der Ausgabepartitionierung des 
ersten PLA (34) zu empfangen, Sequentialisierungsmittel (40), um die 
Status der Eingabepartionierung zu inkrementieren, und eine 
Ausgabepartitionierung zur Generierung der Ausgabesaetze mit Datenbits, 
welche der Anzahl von Status entsprechen, die in der 
Eingabepartitionierung vorhanden sind; wobei mindestens ein zuvor 
definierter Teil (48) der Ausgabesaetze mit Datenbits des ersten PLA 
(34) als Eingabe in die Eingabepartitionierung des zweiten PLA (36) 
bereitgestellt wird, wobei der zweite PLA (36) so angeordnet ist, dass 
dessen Funktion aufgerufen wird, wenn der zuvor definierte Teil der 
Ausgabesaetze mit Datenbits des ersten PLA (34) einer zuvor definierten 
Codenummer entspricht, die Ausgabepartitionierung des zweiten PLA 
(36) mindestens ein Steuersignal liefert, das einem Mikrowort 
entspricht, um eine Funktion auszufuehren, die von dem 
Operationsschluessel verlangt wird, durch ein ODER-Gatter (43) 
gekennzeichnet ist, das direkt mit den jeweiligen Ausgabeteilen der 
ersten und zweiten PLA verbunden und angeordnet ist, um die 
Sequentialisierungsmittel (38) des ersten PLA (34) zu inkrementieren, 
wenn mindestens einer der Ausgabebits (44) des zweiten PLA (36) oder 
mindestens ein Bit der Ausgabe (42) des ersten PLA (34) in einem der 
zuvor bestimmten zwei Werte liegt, und in dem ein anderer der 
Ausgabebits (46) des zweiten PLA (36) wirksam ist, um die 
Sequentialisierungsmittel (40) des zweiten PLA (36) in einem der zuvor 
bestimmten zwei Werte zu inkrementieren, 

* die Ausgabestatus des ersten PLA (34) so sind, dass deren Ausgabe 
nicht wirksam ist, um den ersten PLA (34) zu inkrementieren, wenn 
der zuvor definierte Teil der Saetze mit Datenbits in der 
Ausgabepartitionierung des ersten PLA (34) der zuvor definierten 
Codenummer entspricht, und die Ausgabestatus des zweiten PLA (36) 
so sind, dass unmittelbar nach dem Aufruf der zweite PLA (36) 
funktionsfaehig bleibt, bis dessen Ausgabe effektiv ist, damit 
diese nicht laenger inkrementiert wird (46), bis diese auf dem 
einen Wert ist und so wird deren andere Ausgabe (44), die wirksam 
ist, um den ersten PLA (34) zu inkrementieren, danach zu dem 
einzigen Wert, um die Inkrementierung der ersten PLA (34) 
durchzufuehren, wobei daraus eine automatische Rueckfuehrung in den 
ersten PLA (34) aus dem zweiten PLA (36) resultiert. 

1 . A microcode control apparatus for a data processor wherein 
micro words are used to effect execution of processor instructions, the 
apparatus comprising: a first PLA (34) having an input partition 
containing a plurality of states for receiving an operation code of a 
processor instruction, sequencing means (38) for incrementing the 



states of the input partition, and an output partition for generating 
output sets of data bits (42, 48, CP) corresponding to the number of 
states present in the input partition; at least a second PLA (36) 
having an input partition containing a plurality of states for 
receiving a set of data bits from the output partition of the first PLA 
(34), sequencing means (40) for incrementing the states of the input 
partition, and an output partition for generating output sets of data 
bits corresponding to the number of states present in the input 
partition; wherein at least a predefined portion (48) of the output 
sets of data bits of the first PLA (34) is provided as input to the 
input partition of the second PLA (36), the second PLA (36) being 
arranged so that operation thereof is initiated when said predefined 
portion of the output sets of data bits of the first PLA (34) 
corresponds to a predefined encode number, the output partition of 
the second PLA (36) providing at least one control signal, 
corresponding to a microword, for effecting a function required by the 
operation code, characterised by an OR gate (43) directly connected 
to respective output portions (42, 44) of the first and second PLAs and 
arranged to increment the sequencing means (38) of the first PLA (34) 
when either at least one of the output bits (44) of the second PLA (36) 
or at least one bit of the output (42) of the first PLA (34) is at a 
predetermined one of two values, and in that another of the output 
bits (46) of the second PLA (36) is effective to increment the 
sequencing means (40) of the second PLA (36) at a predetermined one of 
two values, 

! the output states of the first PLA (34) being such that the output 
thereof is not effective to increment the first PLA (34) when the 
predefined portion of the sets of data bits in the output partition 
of the first PLA (34) corresponds to the predefined encode number 
and the output states of the second PLA (36) being such that once 
initiated the second PLA (36) remains operative until the output 
thereof effective to increment it no longer (46) is at the one 
value and so that the other output thereof (44) effective to 
increment the first PLA (34) is thereafter at the one value for 
effecting incrementation of the first PLA (34), an automatic 
branching back to the first PLA (34) from the second PLA (36) 
resulting therefrom. 
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Original Abstract: To provide for efficient use of computer microcodes, a 
firmware structure containing a mainline programmable logic array 
circuit and at least one subroutine programmable logic array circuit 
may be used. As the states of the mainline programmable logic array 
circuit are sequenced, the data bits representing the encode number 
field in its OR array are compared with the data bits representing the 
encode number field of the AND array of the subroutine programmable 
logic array circuit. If a match is made, the mainline programmable 
logic array circuit suspends its operation and sequencing of the 
subroutine programmable logic array circuit begins, in order to perform 
the function required. Upon completion of the function, control is 
automatically transferred from the subroutine programmable logic array 
circuit back to the mainline programmable logic array circuit, at the 
point where it was suspended. By nesting a plurality of subroutine 
programmable logic array circuits, a plurality of functions, many of 
which may be performed simultaneously, can take place. 
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